tSearching:PAJ 



PATENT ABSTRACTS OF JAPAN 



(1 DPublication number : 2000-252227 
(43)Date of publication of application : 14.09.2000 



(51)Int.CI. 



H01L 21/26 



(21) Application number : 11-050392 

(22) Date of filing : 26.02.1 999 



(71) Applicant : DAINIPPON SCREEN MFC CO LTD 

(72) Inventor : SASAKI KIYOHIRO 

NOZAKI KIMIHIDE 



(54) DEVICE AND METHOD FOR HEAT-TREATING SUBSTRATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
heat-treating a substrate by which an appropriate 
calibration timing of a device can be detected and an 
error of temperature measurement be eliminated for 
high-quality heat treatment. 

SOLUTION: In this heat-treating method for substrate, 
an emissivity &epsi;W of a substrate is calculated by 
using intensities II and 12 of radiation, and the obtained 
value is set to a reference emissivity &epsi;ref (step S4), 
and then a monitoring effective reflectance Rm is 
calculated, and the obtained value is set to a reference 
effective reflectance Rmr (step S5). A monitoring 
effective reflectance Rm is calculated on the basis of 
the intensities II and 12 of radiation obtained from the 
substrates other than the first one (step 6). The quantity 
of change from the reference effective reflectance Rmr 
of the monitoring effective reflectance Rm is compared 
with a threshold Rth of the quantity of change (step 7), 
and when the former is larger than the latter, it is heat- 
treated (step 1 0), and when the former is smaller than the latter, the necessity of recalibration 
is indicated (step 8). After the device is recalibrated by an operator, a substrate is replaced 
(step 9), and the steps SI to S1 1 are repeated per substrate. 
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5 8f^cO;^^y 5 8 b (ifa«i--5 {y^y- y^'S, 5) „ 

[0 0 6 5] 'iX^^J](DmWNXti\^ 40 

^11, I 2;0^e3^ = :?|iaS:lt^Rm?rS(±i-rS 

s/:7°S6) „ >^-rs/ys 6;i5- coigB^cT) r^2co 

[0 0 6 6]or(-. S^^^S 8(i^::^^^^S:*t*R 

raosmngdSW-* RrarTi^ <^'SMk»z)5^ft;«Mf[i:R th 

J; "9 ;k:t(tn(i (I Rmr-Rtnl >Rth) t^^t^^WSx 
L (;^-rs':/S7) , S;tTV^7'<c(t;ai**^X 2/7"S 1 0 

i-it.^. ffix.-c^^t^,l^SlJ^^pg|5 6 ociSttETJSii:-^ 
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w^3^i&-f-5 (;=5,7".y:7"s 9) „ -^tUT, ^.^-y-fsx 

~S 7(D^a;iiS;^i9S^tv-5„ 

[0 0 6 7] ^-^*^s:w*Rmo^ft;»;ii5^{t;»Bg 

fflRthWTW*^. ?affS|55 8 CI J; S^Jfi^T ^f+W 
Loof^*aaf;||fif-^5 (;^7-.^7°S 1 O) „ /i^b\ ^ 
<^^, *iJWa56 0«#t>ttfc:S;K?a^T$rS!c^:^7°2 

[0 0 6 8] ot'Cl, >Ft*i:/^?>SteW(ioV^T(Of|ftM 
*J»gC 6 0(±^S«W(cov AXIOMS 
tmi \^fz.-h^'^t^(D'nW\^n^^ {:^y- yzr'S> \ 1) , ^ 

L (^'.-T- 1 2) . ^-.-7- -y-y'S 1 (cMoT^T^ ly:/ 
S1~S1 1 co^a^^i?ig-r„ ^UT. ±«:KWcD||ft 

[0069] <<3-2. ^2^a0^^]>>jiitT. rco^ 
iS<^ff$Mfc*i(t-5ll2Mfa0'ij(cov^rsJiB^ Lrv^<„ 

1 ^fflV^So 

[0 0 7 0] s-r, lias:M^^ti<75i^aiiovNri5J.pj 

V^TSlO(c: iSfctt^^^f'llgijRI^^Rm^mmL, ^ 
«^=i$'^^Slt^Rni(cov^-cro^<b»Sr*iJ^-r-5 i 
tor-fcoTt/is, ll2^SI0iJT-iiffi^<^S;K*ti,^' 

[0 0 7 1 ] J: I? s.#:&«3{'ISief5-t-5„ Buai<^ J; 5 

-::co^M«ff?<gcoSSift^aSlgi-C{iR#^S4 7 
(7)5^:4 7 a cOT:*-iC[il3*iJ;t>*ia4(C:^$tL5<f; ^T'.eS 
l+lfi5RPi:^'9^#gBNP^^rL. ^■n^-'^cogB:J^r-^ 

5)E]8(7)j; ^^itoir/^-So -r''£*:3*5, ^^SW^R 

1, K2\-cnJt^^im^m. I 1*3 it/ I 

[0 0 7 2] mi^±i^ ^ 5 3(D^m^:^t{Z 

rij ltSDi-§^WlHlte$5:Sr^^-'<7;^-j5' i S-fflV^T 

mt]m'^(D^\z'~i' ^Mc^^mi li, 121(1 = 1, 

2, 3, ■ ■) tm-to i-^t. ^(Do-hi^m^min. 

I 2i^m4*3<tt>'^5 0S:(CfflVNT»:I^^E Wi^*J6. 

£ ref ir LTfaltLT*3#. ^ ^CHh] 
Is-fe-^;? 5 3;!iSIil|5LT, McM^m I li+l;45f+aij^ti-/i 
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^^iHite-fe^i? 5 3CD[E]tet t t(-^To■rv^< tiate-fe 

5 3(r5^|l]tefe(C10CD^ = ^^^SW*Rmi (i 
= 1, 2, 3 -) ;4S*J6t)*xTVKo ^LT, ^ 1 ^O^S 

ffi (Rml) ^mmm^R^mRmrtL-xm^Lxiot^ 

[0 0 7 3] 
[^1 1] 

|Rinr~Rnii | ^Rth 

[0 0 7 4] (D^'^^no. -^rUT. ^=^^m^m^m 

[0 0 7 5] 0#'(C, ^2$ag0iJ(OB,f$:^;'j^^S^)l|g(C 
oV^-C. -^rro^n— hT'fo2)ll9 tDit/m 1 0 ^ 

[0 0 7 6] ^-r. mmw^mmi»w\B}^^4 o izi^^ 

WM^6 OOSiJ^trJ; Sffi{*:l^(H]$5^ 4 OJoi 
Vm^-bi? ^ 5 3 ^[5]|5$-y:-5o 
[0 0 7 7] -o^*(C, I 11. I 21^|+zSy-f-5 

(:^7=-s':7°s 2 2) „ ^^#d\ tATs tiWi^th^lA^m^ 

Hi. 1 2i*S(::miMa0ijt(s]^^(- L-r^Bf, 

[0 0 7 8] o#'ic, f#t.nfcirici^?i^ 111, I 21^^ 

XmmM^^ I reft \^Xmm~-r^ (:^T:yy'S2 

3) „ -tti.<!; i S 9 II 
1, I2l^ffl^^T^-^?^^^!)S:^45RmlSr»^iL. ^tb 
^S**g5SS^'^Rmri: UrfB1g-r5 (X7^s/:7°S2 

4) „ p^7"-y:7°s 2 4;45r<z)?gf5ci r^i c7)B$ 

[0 0 7 9] o^'ic. $iJtl|ia5 6 0 itmj^nmm'ei^Wc^ 

7- y-fS 2 5) o 

[0 0 8 0] ot'lC, iHlte-feiJ'i? 5 3 0[H]|5(C#V^, jgL 
%^ y K5 6±ij{C\Bi^-iz^ 5 3cD^l9:):#gl3NP^5 

6) o 

[0 0 8 1 ] orid, |#ibti/-C*ic#t5S^ Hi, I 2i-l 
(rcD;x-7^->7°^&|j]|-^fT-rsi^lc(i I 2i-l(4 I 21) 

^m9(D^izm^^x^=-'^mm^mRm^^}iiL.mw 
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95 5 8f*9CO^^y 5 8 b(ClEtti-a (>^7"s/7°S2 

7) „ fiio^ :^'ryy's 2 7r^:i(o%m<D r^2roBt 

[0 0 8 21 -O^lz^ ^-^^^dSW^RmicOSS^^gb 
Slt*Rmr;^>t,0^^k»;55^^k»rBHiSRthJ; •? l/^ 

( I Rrar- Rmi | >Rth) A^^-A^^^Ml^ {:^r-y^S 
2 8) . < ^£i-fixi^^y^ yy's 2 1 l^iM^. m::.. 

±^ nni-£n^jEA'^'E^mxh?>w^m^xtj^7 oiz^ 

*$-a:-5 (^7"->:/S2 9) „ ^tt^ffifgLlfc 
10 #^#(4SSiJv^a^B 1 ^SttiE^. £«W^2^^-r 
5 (^v"s/7°S 3 0) „ -tLT. X^'>':7°S 2 1 ~S 2 
8 (^^aa^jS^ 19 ig ^ H 5 „ 

[0 0 8 3] ^=--pmmm.^mRmi(7:>mitmAimt.Mm 

fflRthlilTfOJ^-^. mte-tTi^i? 5 3CDIPl|5(C#^^, 3$5fe 

D 2/ K 5 6 ±:fjlc^m-^ i!' ^ 5 3 CDSI^SB R P L7J> 

7)^5iKW^a' 1 2i*'S'i-i'Ji-s {y-Ty-J's 3 1 ) „ 

10 0 8 4] o%*(C, Si ffiyeiL/ciiii-fDsii^Ili, I 21 Sr 
«!c 4 *3 J; t/m 5 CD5^iCffl V ^TS^W»J$cM* £ Wi*5 J; 

S«SST^»:m-t-S (;=^7^v7°s 3 2) . 

20 [0 0 8 5] ort-. ^W$ttfcS^?aST^S(;i^^ 
:/2 l-^</)mm:mt]^>'^~h'y<yi^Mm-t^ {7.7- y 
:7°S 3 3) „ 

[ 0 0 8 6 J Lr, $)Jta95 6 0 755i<\^SHtPBlj55^T U 
fc^O^S^^SrflM b (;^v^S'7'S 3 4) , Ifl-T LTV^:^elt 
tufi. ^ i ^-r Vi^ y ;>< V H ( r 1 j ;|r^)p^) 

L (^7"5'7°S3 5) < ^7^-;/7°S 2 6 t^M"? . 
:7"S 2 6~S 3 4 (DtoS^H'Jjg-ro **•TUX^^ 

[0 0 8 7] ore:, ^SffiW(coVNTSftMai;OS|*-T U 
30 /c;!i-S;i^^*lJI*lTU. C^T^s'T'S 3 6) ij5l•TLrv^7'£^t 
ixfiS^w^^^U (^7^5':7°s 3 7) , p^7"s/:7°S2 
KCM"?, ^^T^y^S 2 1 ~S 3 7(7)M:a^^»9 3g-t-„ 

[0 0 8 8] liUi. ij^B^L-fci ^<DmM'Dmm{c 

1^ai$tb7tJJcW?^i^ II, I 2(iS-:5^^r^^g: 

t^^Rl. .R2(D^-ft:^RI*Lfc»T'foS^ = i5'^?5!)Stt 
■ ^Rm (^fdfiRmi) ^©tti L, fti9]<^SteW4 fclift 
40 I 1, I 2^|+iiJLfc|^(c:*ilt-5^=-i5'|ia 

5W^Rm (^fcllRmi) ^SipH^SW^Rmrt L. 

mXfnhtltz-e::^^m^R^^Rm (SfcliRrai) tS 
2ill^SI4*Riiir i: cO^;45Bff5e<Dgf^t:»g§fiRthJ: 19 ± 

[0 0 8 9] r co^J£co?gSg(7)S;KflJ\*!!:a3^M 1 

50 X'^m^x\ i^m-kis.^mmi-^ztAix^^, 
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[0 0 9 0] m^(om^wt.tzitmm^MM3m 

£ ref 1 Sfc'lt*i5ttli' J; I ^(7>T\ ISiScOStEWfe-^ 

[0 0 9 1] ^tc. m^RMmRir^ roj r-fest^s 

7t(4Rnii) i-r5fc*6. ^aSW^Rl, R2$ri£^M-t-S 
tzibic^-^m^^^mRm (^fcHRmi) fc(tSrJi?J6 

[0 0 9 2] Sfc, ^1 MfS^iJlc J;t^-(^1S^coS«W(c: 

= ^ ^?AJ5^+ 45 R ra^S2i^?AR#t='? R mr t "T ^ . 

M^Rm(^SSeil^SW^Rniri:CDM75S:^t < t^^cOX' 
[0 0 9 3] < 4 . ^JF^0iJ>J:ta^Jfe<OJf^S(CjoV^TS 

[0 0 9 4] fc i -hffi|giS(73ff^#.(0^ 1 ^a^iJ-C 

ref*5j;o:S2p^^S#^^Rmri: LT. ^^St^f^CO^ 

S^*i**|-^ £ ref^Si^^gfjRt^^Rmrt LT t J;V\ 

S2ill?^g:M^Rnir^±fBc7)J; ^/^^(TX^i-f- 
S.irV^^ iSiE-rsSKWO^-iS'll^KI^^R 

0iJx.(J|ll 6 coni/ — ^ • iy?; ^ U — i/g VdioV'T 

»o. 001 J; ^3^T:fet^^mfi^ffl^^S^T'fo•5„ 
[0 0 9 5] *fc, ±f2IIStero?f$^Jc:io(i--5ll 1 *aS^iJ 
T-(*S*«C#t45 £ ref ^1S»WMaS;KCD ^ ■^Wft^JJCO 

iSft^STOI^^ £ ref t UrfflV^Tti J;V\ 
[0 0 9 6] ita^JfeiDff^^T'ttRmirRmrtro 

fcSg'W^St^ff 5 r i: t L7t/45^ ^-^Jlgfj^l^^R 

S#t^Rniri(73^;45^^t;fiBlffiRthJ; 13 :^^^^;^)^?g:?5^X• 
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[0 0 9 7] ±fElimcO?i^^T'(i imcD#3tn 

y K5 6t3j;t>*1^m^5 1 \z.nv,XW^^-^^ ^ 5 3 ^0 

(*aSW^Rl*Jj;t>-R2cot»t^) Srlia-r^ t<7:'i: L 
#3fenyKio<tr/^WtlO|1^2|aiix.. ^tbb 

[0 0 9 8] 

20 [0 0 9 9] 47t, ItJitJSl (75^B;^{Cj;m±\ ±f5^3g 

[0 10 0] fi*:3S2 7ti/^L!f*JS4fcJ;t;«|t* 

30 [0 10 1] *7t. tfjit^S, f»jjt3S4*JJ;t>*fS*iI 
7, if*3l8co^0^(Cj;ix«. M 1 l?^SM*7)5 0 T'fo 

[0 10 2] W*^4*3j;t/fi*JS8(O^0J!i;i 

J;tvtf, ^ l*3j;U«M2Bff:^B#«^5:ig^c7)S;^(C0V>T 

So 

[Hlfficoffi^/^tftie] 

[0 2] %\ (Dim,(n>mm^ii\-i^w^^ ■ sif^t+aygc 
oit^ ^^-f-m T' 5 o 

[El 3] E) 2C0A-A»rS75^f3T*-^l,fc4*i^^^Lfc 

50 
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[11)4 1 m2cDB-Bmm^hT:)j^^fz^m^^\^tz 

(071 mi^mm{^i6n^m^R^m(D^m.'tWom 
[ m 9 ] ^2 aimm it -s ^i* 5 s 

[0101 ^2^S^y(-fc(t5^^SW^'0^m?rf*5 

[^^^ro!ft0Jl 

2 1 7 
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